I 


4*l8if <y*UI Amtell pUtl gLM 


O 

taiL^j Jl ly^ 


V 


J$SI j$JI _ t* U/Y* IV tf-aljAll t»M 

«Uh*tft : d^Uf 

Y*U/ VYi.fcjUl 
^tL&L« m n JU : yLkXI 


5-^S-i 

fejtJI 

<Umm 1I 

.J!. sk 

»w» 

j^4l 














































M ( T A ) AailjSII iJImm Jtt 

ajaIj 41 rtilj)i«igfc»JUall 

<Lmlj&ll 


iU^\yX\ fimk) 


C^L_^jjJl ^j) .0.^ 


dAAd(YA )<httilj£if taiLLd 4A& 

(i) <-s\LaJ’ 

<ya>t>jl AJj)>Miia ^JUall ^J*>$ 
cyjjfll f^kLu 

5*$* 


: S»ll 

. dij6iptii 


j • « 11 |8 »Iff illg pfertjfaillj lUjiJI 6jljj 

<mIs 1I <u$jl*JI Aaul; J! feLed] SiU-i gL^*sl 

JjSfl Jjjl - t. U/t. IV ^IjJI ^Ui 

<L_^kl . ii\u‘< 

t.U/l/Yi . »jUI 

_iUL»i ad'id i AdUXI ije'j 


A*jl>4l h>j 


- /(i4pU j) ) k _jLyi r -( 

_ :3_ <jj _II 

- ■ >j"J - '—(•— b 

-\ 

-r 


: taribLJI ^hiaftNUI 4 
iuLkXI a* tj-£ taJLLd A AjUao^ 
. MJUalt ^oLuo\Uml k*£ 


T*U/T*WjjVl Jjjtlt - AjuvI<L dIaI! Ait^j 









































t.u/r.\v - jytfi jjaJi - - 2 ul»iiJ u,ijjJi |»uj! 3 jI*£,34*1*1 


QuxSlo IojJl5& 


_ VI jam ^ t © ^ (jLaJlaV I A-aal ^)£ Aliuii - 
.AjyjL-a ( Y A ) (jl I A_kjj|j£ 4" ll •\kt.si - 
_ ‘ J l"'Jj Iaa ( _ s -g-3 4 - j' ■>■"' I A_aI j£ iliLaij-a j)A j 4**llmV I ^aJSJJ (jA .llLj - 

.^LjIC-Lui 4jMj^ jLutlV 1 jAj - 
,A_^jJ ^ 1 ^ jLLiaMl 4_il£LSl A_^.j.JI - 

■ AjLju uLuIxlS) a AA ijSl .. 4-JUail (j jjje 

.AIiaVI (jC. 4_ ivi l^Jjxxa (^J 4AiLuiVI Aa-I&a jl jlaalLaYl A-aI j£ Aa-ISa ^k el ja I Ala. 4 ''i1a)L'i 1I I jijl 

.AlLLal ^k e.lJI <_Jj 3 l.lia. Aa 3 jlaj 4 AjLLu ijl jxjJI I jSI 

Ajllilil (Jjja -I.Vv'init ja^C-j 4 lllLa jjo: j}l !^k (j^>l . ^-»jll t AjLajU (jjjVI 4—itaJI ^ailll jA^IaI 

a^LaaJ A_a.l^JI ULa. AjlkMi ©.^i-aiA-aII A.a.1_ aaII 4-j^.l 4A-JlLall aIj_aMJ lilLLaJ .lie. 

(j-a jjILj iLlLlLa.) (jl j 4 IgJI ajl_ a*JI £A oAjxaA.il 4"ll^qt.-a IjL^VI (Jl A ^' 1 _“I L)1aj 

Lb JJ.1SJ j»JJ 4_it jjuj AjLai 


iaSkS ^t_jJ ji ( I ) (jc 4_la.i AjjI nAL/l <jilLail A1 u«Sfl jjc- iiijjLa.1 Juc. 

■ j (jl JAxla (jA jLu^VI Aliuai (jc. LliLal AiC" 

.Jl>a Jii MaI£ jbiki A^ j^ ll AaUVI ^ JWI > jil CjIJ i jjlJ Jlk 

Mia (_=*.) AjI^VI :JUa 


3 



© 


© 


© 


© 


4 -aj-s . AjLaVI 4 -Axuaj AAjlaa>l dlf^lj 4 - JajjJl j cIiaS (Lki. Ajla^l 4 lu^j I j| La AiLi. ^ - 

J L.A 4j+y\ tI i-A Ajk .1 4 lua.l j 4 -JaxailJ 4 “l«a 3 4 4 aja*a AjL&I >■" "~-' 1 H La HL^. ^-kj - 

■ 

jl Jaj (j-a jjSI ^Sc Jjllajil I j| | jJ»Ia <jA jLukVI) AjC jka jaJI AJLuaVI AJl^ (_ji 

.llak AjUVI jjjju ‘ AaUVI j!j£j 


Y*>A/r*>v jyvi 












































r*u/r. w jjJi fUii - j/tfi jjaii - - iuuiiJoplin2 lj jjJi j»u>i 3 jL$£ 


s 4_o VI 4 .L~lu<VI *_cvt «l > V1 3^LJ cltLu/Iji « 


: 4-jlc. JUH <_u£| (O (u>) ji (i) -L>> I ^ 

t f f f. 

. 4-1 ^4 4 4_Ui ^ I ^yJL^, (JJ' ^L>bJ 2^ ^ .ll Oi J I 4 IJjV 1 ^jJajU (JSLillJ 4-4 LttfS 4 ~>t <n*i 1 (I) 

Aj i i<if 4_JL>. 3 jLjI JLui 4.JLiuiiI <Luoji]I 4-LuajjI JL>-1 ^ILj ^ j J^L; (lj) 


• ^j ^jtSUJl jS!il pi (to) jl (I) JL>.( -Y 

.( S -ia-Lgil (I) 

. IjJU-gJ I 4- c L u JI l 1 (<_» j 


~ A >> jtkjU 





















r*u/r*w jyvijjjLri-a^i > 4 ir 2 La^ai^ D 
































t.u/r.\v - jytfi jjaJi - - 2ul»iiJ u,ijjJi |»uj! 3 jL$£,31*1*1 


t Aj (rnrtotl b (q3 ((_)) jl ( I) I JuiJ I Jl>- I * -V' 


.^lj^LUI(l) 

.^J 0 < ^>t ) (lj) 


J <\*>lj>l (r->tt 2L>L :.y I - 1 

4JLw^ yii 2ujJLoJt fjji jS15 JLtC iy^UJI a MbJ' LullS 

.L-acl i<H"tl (J^ 
.g-uaill (C) 

@ 

.^yjLgolt (J 5 Lt U J I (T) 


:«^jb U1 Jic. -0 

9j» -tJLi SjI £» L>ijj^Lw-sJ I j-uqj3 La^a Ijjj Cj^bSLaJI l-ul13 


Y*u/t*wj/vi 















r* u/r. w jjJi - JjVi jjoJi - »u».Vi - iuuii Joplin 2 lj jjJi ?Uj 1 3jL$£ 


s jLLc u>JL>U tiU 

9<Lu>Jt 4 aJ L>«JI (j_« l-iJ jJLII *L, L>l 


<jLujVt ^iui a Lul^ it ->a jj jjL> v4iI (JSLuJI — V 

I qiT i <J5LiT I ) 

L^>-LL>i_) ^ylll ^LiVi .i JUi (tiS :Vjl 
9 j^sJu ( Y ) ^ij l-laSjJJ I 

(j-4 jj^J l Cjli^a' L* 

?( ^ ) ^3j 4 1 >iJ I ^^3 4 ,4 i ,^st I OleI 4JL£ ,xS : LULj 



Y*u/r*wj/vi jjjLri-a^i > 4ir2La^ai6^ 


















t.u/r.\v - jytfi jjaJi - - 2ul»iiJ u,ijjJi |»uj! 3 jL$£,31*1*1 


. jLujVl (_yii *Lc,L<£»jJI <LaWc 3 Jutll w j-pG ^uJa j -A 


* DN A £ ijj* <btiaja (gfaJjJu JL>-1 £jJa$-> ^ L31I LZi) I - ^ 

7 3.TACTTAAGCATT.'5 

^yA I mRNA ^JtlaS <_y3 ljIJLu ^ l I S j-cllI l_iH£I : 'Sf^l 

.DNA Jjv 3^-0 ^ularttl £ JL& 

LfrjLo | ^L lu< I JuHa jJI iJUJLfc AiuJLu/ ^y3 4-Ju-4^n JJLC -S-L>- : L jL j 

. 4-L.u-L.uJ I £lX& (Jl>. JU ^yJu-4 1 (J^ly£.S XA .mRNA 2 *t**$ ^J_A 


r*)A/r*)yjjhn 






















r* u/r. w jjJi - JjVi jjoJi - »u».Vi - iuuii Joplin 2 lj jjJi ?Uj 1 3jL$£ ,jbt 2 «i 


: < ij^r (>) jl (i) JL>»( - \ * 

•jtijin (i) 

.U_J jSjLuJI (lj) 


x^yb L*a ^ wULvV I ^ ^ 

j4_y>Jt b J) ISSJlqJ t Cj iJLu>i- Ji j VI 


C r * -^ 


.CiLLJ 

. I JjS tI 

. (lj^L^SLoJI) -jUubUJl 


© 

© 

© 

© 


: ^yjLj La jjm £ - \ Y 

• ijLtajy I I 


y*u/y*>vjjVi jjjLri-a^i > 4ir2La^ai6^ 














t.u/r.\v - jytfi jjaJi - - 2ul»iiJ u,ijjJi |»uj! 3 jL$£,31*1*1 


:^5luj^4«^uuii u -\r 


?tjLa*j^f I ^ 'd , A tt 2 <>> < ijoJI ^3 ^* ‘ cJi^Liaj ojjl>> 


: <Lu Vl SjLuJt JJl jC\l - \ t 


iUuaj^LxJI (B ) Lj^>lJ1 i h°\^xj£ 1 g' t-^nj /I <U^LL 4 JI 2bUiui^l t.ta c'lj ^j-Uijj-j 

.3^1 <aTI j*Lm.>»Vl ^Ljj I 


: ^jLj 1^4 jJSU IJL»> I j V Ha j£ 3 I - ^ 6 

^ (j) 3aiaj^xJI : tfjl 

.^L.4 (o t) A >.-q.,i,g'>i.t I 4-d_>J I (J j^>%3 : LuIj 


Y*u/t*wj/vi 











r* u/r. w jjJi - JjVi jjoJi - »u».Vi - iuuii Joplin 2 lj jjJi ?Uj 1 3jL$£ ,jbt 2 «i 


t (>_)) ji (t) ^ 1 


.J.iL*UI - I 

.jjLmjpfl ^ j* j-q-luJ I ViTlj CjLJJI j» j.4.uJ t - lj 



DNA s j ■' a ' la 'j ui 



~Y~ 

B 


'~r _ 

A 


.mRNA £ttuJ ^j-co ulULal I - ^ 

.mRNA ^_>Li3 t :^rjl 

mRNA JUJLJ IaI OJL>o liLa :LuLj 

DNA ^ 


9 mRNA ^iiui <> _ y 3 j» i ^tui l» : lxj Lj 


Y*u/r*wj/vi jjjLri-a^i > 4ir2La^ai6^ 























































t.u/r.\v - jytfi jjaJi - - 2ul»iiJ u,ijjJi |»uj! 3 jL$£,31*1*1 


.(jLujVl ji J LH (FSH JmCi L) ^nkj - S A 


LH 

FSH 




j^dii 












c^>Vl 











: <_}! Jdl ^y 4 .ladt (_<d£t fo 3 (y) ji (i) <\ 

jl». 1 <-*» ^diij mRNA ljIjlu ij T «iS^- jUu - i 

.DNA w <j. a 

.mRNA ^yjLOlj I Li II^L>1^S (jI CjLu(Jjudd I 4jijjLUl jLV 5J I - L_) 


Y*U/t*WjjVl J jJLTl-ajt^l > aJ 2 Ld^ 2 LkaU 






















r* u/r. w jjJi - JjVi jjoJi - »u».Vi - iuuii Joplin 2 lj jjJi ?Uj 1 3jL$£ ,jbt 2 «i 


: ^M£3J (Lj) ji (I) JL>>< Jj£* I - Y 

.ljLJJI Jj-JL>t4-I' - t 

(•dPl- ¥ 


: |A-> (<-*) J< (I) £fcdlJ^Jl JL>-( -Y \ 

.Jlc, 

i^Tl ^ U?j3±* j»Loiil ojJjv - I 

.(jLioj^M ^ijl ^3 iuiajJ I i ■ |j| i~< ^t^tl 3 jj^ ojlto - lj 


y*u/y*wj/vi jjjLri-a^i > 4ir2La^ai6^ 

















t.u/r.\v - jytfi jjaJi - - 2ul»iiJ u,ijjJi |»uj! 3 jL$£,31*1*1 


t qa (g»itt Aj uiL qJI A.dJjlalI jS> jI -Y Y 

. A-c>- L* M->- 4 j:> 1 <^>" AI j!b ljLu : ^tjl 

.ljLu^I^jJU£iUluo :LoLj 


: ^yLj L44 AJLvVI t - Y Y* 

Ad^xJLY 1 L>^L>JJ Lujj>o Aj^LA^JUI a.1 j '*^1 

0 

. A-i m^ ^. u J I 3 J jtl I (Cj) 

. 4- 1 LAq-JU I JL.fl-n.t I (?) 


DNA lj La I JL>«ILai I ^UYi 


Y ♦ >A/ Y * YV JjVl 















r* u/r. w jjJi - JjVi jjoJi - »u».Vi - iuuii Joplin 2 lj jjJi ?Uj 1 3jL$£ ,jbt 2 «i 


^ S-jJLosVl ^U^VI jSLi jjuauuMA -Y 0 


uAfcjJ’ 


u^Vi 


uA?>J 



u^Vi 


ACC 

UUG 

GCA 

GGC 

AGG 

CUG 

ccc 

GCG 

UAC 


:^nni DNA ciJbjLj 
'3 .ATGGGGCCGTCC.'5 

.^jim mRNAdajj^ 

9- 9- S 

^uJL) I J LJ LcJ I Ju Jl£, AJLAu/ <L<Ju-4 I I >_uiS I : Lu Lj 

. (_£ I I 


.(jLujy I SjJiS l-u£j 3 cjQLull 2Ulu£ £« >E%<afr - Y *\ 


y*>a/y*>v JjVi jjjLri-a^i > 4ir2La^ai6^ 























t.u/r.\v - jytfi jjaJi - - 2ul»iiJ u,ijjJi |»uj! 3 jL$£,31*1*1 


1 / ■ 







.2UaliJI 2Lcli4t 2 l1T^jj JjIa4! J££JI -TV 

(\) . 

/ : a I u> I cill i 9- ^ua 

S 

9 ( Y ) ^IJ I 4 J A>Jb I L« : J I 

9- / 

9 (j~* ± i ii ‘i 11 I I jTJ I ij-J 4j o I La : Lu Lj 

9(V) l- u &jZJ I t_»Lc li! OdAj liLo : LULj 


♦ 2L>uuii LjliuMjiJl <Lc.3^_>k4 ujU£ JLlc LjJL>o liU - Y A 


t ♦ > a/ y * > v JjVi jjjLri-ajt^i>aJ2La^2Lkau 




















r. u/r. w jjJi - JjVi jjoJi - »u».Vi - iuuii Joplin 2 lj jjJi ?Uj 1 3jL$£ 


U^» <t~>'A4 ‘iLx_Ovuall 4_i Lv Y t >!*->-' - T ^ 


3aJ 1 (j_4 


© 

.ljLLiS ^Zu-utlt 

© 

.CiLuiS Yt 

© 

♦ JyJ-4 Lilu.1^1 1 

© 


s ji£, ^ (o) ji (i) ^ - r * 

JQ 4JtlLi Ijlj^iai 4-g^-LLgl I l-lxamJ JL£ —I 

9 4JLu< ^0 J \A (J-U J^>JJ >— W i. u l «J I VI j-g£ —(—> 


2Lu^L 4I u -r ^ 


^ s- $■ 9- 

SCjIjLxU! jLfcjl (jjsii) (3 'jj' J-1-L4J 


s^yLis La ia 7 i^ <Ji Jlli ^ yal *lt ^rtNfrngTl (—c i $I - 'f '? 

j»Ln'vVIj LjLjjiLcaJI q£. L^jl«sjv |«j I I Juj^o ^ylLlI L^UJI 

.4.1 ijIao-JLH 4JL*1I 2 4a^LLgll Ll^i>h U L^4 JLaU <U_1jJl1I 


y*u/y*wjjVi J jjLri-aji^i > air4La^ai6^j 


















t.u/r.\v - jytfi jjaJi - - 2ul»iiJ u,ijjJi |»uj! 3 jL$£,31*1*1 


* 2Lt4 LshJU t 3 JbJt qa Cy ,. ii -a,aJt ^ JJG* ujjJLs* j»pG - YT 


(v) (0 ^ -ft 


. (Lq-^.l4 jJS iUaUjJi* Cl-0» ^4 j (J-L>tJ-I I —I 

Lu<JL«JI c<_o* dh 4 ) (T) ^GLUI Lt^4>Jlj (6) 4_oLJI -lj 



































r* u/r. w jjJi - JjVi jjoJi - »u».Vi - iuuii Joplin 2 lj jjJi ?Uj 1 3ji«i ,jbt 2 «i 


,‘2LdL>Jlf ^LaL^II ^Ljj-oJI C LcUjJI ^JL>-t ^Llaj (JjLLaJI JilaJl -TO 

9I L 43 94_JL4JlII 0 -U 2 s jqu*)I La : ^I 
9 (A ) c j_>iJ I 4 JliL> 3 La : La la 
JJL>. O 3 JO* 4>tuj La j 
9 A - a - avjjul jJ I AC I 30 ! I ^^3 



^UjJLaII taljl 3 - 0 *! I ^,—3 JjJuilIj ^IjJ) < j— a <L>,»jj i jtl I j j A_11 jA L-a - V*l 

9<jLu*jV! jZU 


t*>a/y*>v JjVi jjjLri-a^i > 4ir2La^ai6^ 


















t.u/r.\v - jytfi jjaJi - - 2ul»iiJ u,ijjJi |»uj! 3 jL$£,31*1*1 


i <Ll I c Jl jJl ^LJl »_u£l (O (<-*) ji (I) JL^i -TV 


k_s.Mc Lcjjoj Llu-u tUjju ljDLu -I 

jjJlxu^Tl jlj^l 3 .sLjJj j tJ- 4 -*-* ‘"‘3 jj.s (^lJL>»I-lj 

.^>.jJI 4jlia_i S-Lut ^JLULj 


t ^IC ' JJmLQJ I gJ U_U 1 


l^ILLaLua ^-um II j <CLcc^lI (S ) Lj juuOLu ij IjJLcJI £jja 4cj^_>wO j2^. 

(R) b>£SL> £-« J-dSjjU^oj er 4 ^ i£-> 


j/Jb L«j9 <L>bOu<aII 4_JL>* V1 >li* 1 - r ^ 

*♦ ♦♦ ♦ ♦ «■ 


j»l ^trxnl^j 4 jj^JJI CiIjUJI kbLiajj^JI OjSZ3 


.J 

. JLabiS 


© 

© 

© 


' (I) 


tD r*>A/r*>v jjVijjjLri-ajt^i>aja_dL^2Lfcab 











r* u/r. w jjJi - JjVi jjoJi - »u».Vi - iuuii Joplin 2 lj jjJi ?Uj 1 3jL$£ ,jbt 2 «i 


: l!sl LJJl>uJ liU - t ♦ 

9- ** 


9- 

Cr*i 


t > > i^~>~ 


s chh> UJ 1 ^ - * ' 



y*>a/y*>v JjVi jjjLri-a^i > 4ir2La^ai6^ 


D3 




























t.u/r.\v - jytfi jjaJi - - 2ul»iiJ u,ijjJi |»uj! 3 jL$£,31*1*1 


t lit ljJl>iS tiU - t Y 

* «« 


9I I ^_ft 11 ^2 ■ Is JlJI (Jajfc 


.ljIjL-JI (l_>) ji (I) JLvi -tv 

.^Liill 4 jl>- ljLjI -I 

.jJaii I jJjlSLUl -ftj 


Y*u/t*w jyvi 








r* u/r. w jjJi - JjVi jjoJi - »u».Vi - iuuii Joplin 2 lj jjJi ?Uj 1 3jL$£ ,jbt 2 «i 


(jmJuS \jl[is\c. LisL. it ^SL-ilJ I (^) t ( lj ) i(l) ijLu.>w L» H - i £ 


^yL^ajJ I J^LuajVl 


(I) 



> 


(l) ^o wL ^JI Cu> iuLauJl 

* 

: <JT Jb c-ijvl 

H^) ‘(*-h) LhhH J>l - ‘ , - <aJt Lh 4 

l _4 «■ ^JdO j. lu£ : llj Lj 

(^) I a J 

i .4_)ljLill itLa^j 


y*u/y*wj/vi jjjLri-a^i > 4ir2La^ai6^ 


























t.u/r.\v - jytfi jjaJi - - 2ul»iiJ u,ijjJi |»uj! 3 jL$£,31*1*1 


s I <jS ^><2 DNA i tLLce -to 

'3 .... TACGCCGGGATT... '5 
^11 DNA ^-j-aLuii I <-> OJL>i_i liLa : jl 

.li-lTuLvI (J,.JU«fci cillj luJjJu :LuLj 


Y*u/t*wj/vi J jjiri-ajt^i > aJ2La^2Lka^ 























